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DATA COLLECTION SYSTEM AND
INTERFACE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 62/779,248, filed Dec. 13, 2018, the entire

contents of which are imcorporated herein by reference.

FIELD OF THE INVENTION

This disclosure relates generally to data collection sys-
tems, and particularly to data collection systems for tracking,
and measuring physical objects using optical codes to asso-
ciate physical objects with measured and recorded charac-
teristics thereof.

BACKGROUND OF THE INVENTION

The proliferation of the Internet of things (IoT) has
dramatically increased the number of devices capable of
collecting and transmitting data. However, IoT devices are
typically designed to collect only specific kinds of data and
are designed for specific applications, leading to high devel-
opment costs and long deployment times. Thus, there exists
a need for a low-cost, customizable data collection system
that can collect and store diflerent types of data for diflerent
applications.

BRIEF SUMMARY OF THE INVENTION

As discussed above, there 1s a need for low-cost, cus-
tomizable data collection systems. This need may be
addressed by the systems, methods, and techniques dis-
closed herein for configuring, deploying, and using a data
collection system for tracking and measuring characteristics
of physical objects. The system allows users to define data
profiles that correspond to measurable characteristics of
particular objects, and to associate the data profiles with
unique optical codes that may be deployed and physically
associated with the physical object to be measured. Users
may then scan the physically deployed instance of the
optical code with a mobile device (e.g., a smart phone) to
cause the device to automatically prompt the user to enter
certain measured data, to automatically measure certain
data, and/or to automatically transmit information regarding
the measured data for storage.

Embodiments contemplated in the present disclosure may
address the needs discussed above by decoupling the mea-
surement component of a network connected device from
the identity of the object to be measured and/or from an
clectronic device for determining the identity of the object to
be measured. Disclosed are devices, systems, and methods
for configuring and deploying a customizable data collection
system.

To configure the system, a user may generate and store
digital entries that uniquely correspond to optical codes. The
optical codes may be associated with real world objects via
a physical deployment of instances of the optical codes, such
as one or more printed labels or stickers.

A user may then scan the optical code associated with an
object, such as by using a mobile electronic device, to access
one or more graphical user interfaces for inputting measure-
ments of the object. The device may then transmit the
inputted data associated with the object, 1n addition to any
other automatically measured data regarding the object
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and/or the time or nature of the measurement. The trans-
mitted data may be based on any appropriate physical sensor
or measurement device, including sensors integrated into the
device that scanned the optical code and/or sensors separate
from the device that scanned the optical code, or based on
observations by the user. A physical sensor that 1s the source
ol the measurement does not need to be associated with the
object or known to the data collection system.

In this way, physical embodiments of the optical codes,
such as printed labels generated by the system, may serve as
virtual sensors that identify the measured object but are not
constramned to the measurement capability of a particular
physical sensor to characterize the object. Therefore, the
disclosed data collection system may be customized by the
user to collect any type of data 1n any type of application.

In some embodiments, a first method, for measuring and
recording a characteristic of an object, 1s provided, the first
method comprising: at a device comprising a display, an
optical sensor, a GPS sensor, one or more processors, and
memory: detecting, by the optical sensor, an optical code,
wherein the optical code 1s physically associated with an
object; and 1n response to detecting the optical code: decod-
ing an i1dentifying value encoded in the optical code; trans-
mitting geographic information from the GPS sensor to a
remote server, wherein the geographic information 1s trans-
mitted 1n accordance with the decoded identifying value;
and transmitting information regarding one or more mea-
sured characteristics of the object, the information regarding
the one or more measured characteristics being distinct from
the geographic information, to the remote server, wherein
the information regarding one or more measured character-
istics 1s transmitted 1n accordance with the decoded i1denti-
tying value.

In some embodiments, the first method comprises: 1n
response to detecting the optical code, displaying a prompt
for a user to enter information regarding the one or more
measured characteristics of the object.

In some embodiments, the first method comprises: 1n
response to detecting the optical code, automatically reading
information regarding the one or more measured character-
1stics of the object from a sensor associated with the device.

In some embodiments of the first method, the sensor 1s
integrated into the device.

In some embodiments of the first method: the sensor 1s
communicatively coupled with the device via one or more
network communication interfaces, and automatically read-
ing information regarding the one or more measured char-
acteristics of the object from the sensor comprises causing
the device to recerve, via the one or more network trans-
missions from the sensor, a network communication trans-
mission comprising information regarding the one or more
measured characteristics.

In some embodiments of the first method, the identifying
value uniquely corresponds to an entry 1n a database.

In some embodiments, the first method comprises: 1n
response to detecting the optical code, 1n accordance with a
determination that registration transmission has not previ-
ously been transmitted to the remote server in response to
detection of the optical code, displaying a registration inter-
face comprising a user 1terface object configured to accept
a user input comprising information associated with regis-
tering the optical code; detecting an 1nstruction from the user
to transmit the information associated with registering the
optical code; and 1n response to receiving the nstruction to
transmit the information associated with registering the
optical code, transmitting an mstruction to the remote server
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to register the optical code by uniquely associating the entry
in the database with the mformation associated with regis-
tering the optical code.

In some embodiments of the first method, the information
associated with registering the optical code comprises a
name associated with the object.

In some embodiments of the first method, the identifying
value comprises a URL corresponding to the entry in the
database.

In some embodiments of the first method, the optical code
comprises a QR code.

In some embodiments, a device for measuring and record-
ing a characteristic of an object 1s provided, the device
comprising a display, an optical sensor, a GPS sensor, one or
more processors, and memory storing instructions execut-
able by the one or more processors to cause the device to:
detect, by the optical sensor, an optical code, wherein the
optical code 1s physically associated with an object; and 1n
response to detecting the optical code: decode an 1dentifying,
value encoded 1n the optical code; transmit geographic
information from the GPS sensor to a remote server, wherein
the geographic information 1s transmitted 1n accordance with
the decoded identifying value; and transmit information
regarding one or more measured characteristics of the
object, the information regarding the one or more measured
characteristics being distinct from the geographic informa-
tion, to the remote server, wherein the information regarding,
one or more measured characteristics 1s transmitted 1n
accordance with the decoded 1dentifying value.

In some embodiments a first non-transitory computer-
readable storage medium, storing instructions for measuring,
and recording a characteristic of an object, 1s provided, the
instructions configured to be executed by one or more
processors ol a device comprising a display, an optical
sensor, a GPS sensor, and one or more processors, the
instructions configured to cause the device to: detect, by the
optical sensor, an optical code, wherein the optical code 1s
physically associated with an object; and 1n response to
detecting the optical code: decode an i1dentifying value
encoded 1n the optical code; transmit geographic informa-
tion from the GPS sensor to a remote server, wherein the
geographic information 1s transmitted in accordance with the
decoded 1dentifying value; and transmit information regard-
ing one or more measured characteristics of the object, the
information regarding the one or more measured character-
1stics being distinct from the geographic information, to the
remote server, wheremn the information regarding one or
more measured characteristics 1s transmitted 1n accordance
with the decoded 1dentifying value.

In some embodiments, a second method, for configuring
a data collection system, i1s provided, the second method
comprising: at a system comprising a display, one or more
processors, and memory: detecting a first user input, wherein
the first user input comprises an nstruction to generate a set
ol database entries for monitoring respective objects, and
wherein the first user input indicates one or more charac-
teristics of the objects to be monitored; in response to
detecting the first user mput: creating a set of database
entries, wherein each entry of the set of database entries 1s
configured to store data regarding the one or more charac-
teristics of one of the respective objects; and generating a set
of optical codes, wherein each code of the set of optical
codes uniquely corresponds to one of the database entries
created; detecting a second user input, wherein the second
user input comprises an instruction to display a plurality of
images associated respectively with a subset of the set of
database entries, wherein each image of the plurality of
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images uniquely corresponds to a respective one of the set
ol database entries; and 1n response to detecting the second
user iput, displaying a dynamic visual representation of the
plurality of 1mages, wherein, for each of the plurality of
images, the image visually indicates whether the system has
received registration information regarding association of a
physical instance of the corresponding optical code with one
of the objects.

In some embodiments of the second method, the first user
iput comprises a selection by the user of a data profile,
wherein the data profile indicates the one or more charac-
teristics of the objects to be monitored.

In some embodiments of the second method, the dynamic
digital representation of the one or more of the optical codes
comprises a visual representation of a sheet of labels,
wherein each of the labels comprises one of the optical
codes.

In some embodiments of the second method: the dynamic
visual representation indicates that the system has recerved
registration information for a first one of the images by not
displaying a first corresponding optical code as a part of the
first image; and the dynamic visual representation indicates
that the system has not recerved registration information for
a second one of the images by displaying a second corre-
sponding optical code as a part of the second 1mage.

In some embodiments, the second method comprises:
receiving a third user mput indicating an instruction to
display information regarding a plurality of measurements
associated with one of the database entries of the set of
database entries; and 1n response to recerving the third user
input, displaying a chronological list of measurement trans-
missions, wherein each of the measurement transmissions
comprises a time of the measurement and a data regarding
the one or more characteristics.

In some embodiments of the second method, one or more
of the measurement transmissions comprises a photograph
transmitted from a portable electronic device.

In some embodiments, a data-collection system 1s pro-
vided, the system comprising a display, one or more pro-
cessors, and memory storing instructions executable by the
one or more processors to cause the system to: detect a first
user input, wherein the first user input comprises an 1nstruc-
tion to generate a set of database entries for monitoring
respective objects, and wherein the first user input indicates
one or more characteristics of the objects to be momitored;
in response to detecting the first user mput: create a set of
database entries, wherein each entry of the set of database
entries 1s configured to store data regarding the one or more
characteristics of one of the respective objects; and generate
a set of optical codes, wherein each code of the set of optical
codes uniquely corresponds to one of the database entries
created; detect a second user input, wherein the second user
input comprises an istruction to display a plurality of
images associated respectively with a subset of the set of
database entries, wherein each image of the plurality of
images uniquely corresponds to a respective one of the set
ol database entries; and 1n response to detecting the second
user mput, display a dynamic visual representation of the
plurality of images, wherein, for each of the plurality of
images, the image visually indicates whether the system has
received registration information regarding association of a
physical instance of the corresponding optical code with one
of the objects.

In some embodiments, a second non-transitory computer-
readable storage medium, storing instructions for configur-
ing a data collection system, 1s provided, the instructions
configured to be executed by one or more processors of a
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system comprising a display and one or more processors, the
istructions configured to cause the system to: detect a first

user mput, wherein the first user mput comprises an mnstruc-
tion to generate a set of database entries for monitoring,
respective objects, and wherein the first user input indicates 5
one or more characteristics of the objects to be monitored;
in response to detecting the first user mput: create a set of
database entries, wherein each entry of the set of database
entries 1s configured to store data regarding the one or more
characteristics of one of the respective objects; and generate
a set of optical codes, wherein each code of the set of optical
codes uniquely corresponds to one of the database entries
created; detect a second user input, wherein the second user
input comprises an instruction to display a plurality of
images associated respectively with a subset of the set of
database entries, wherein each image of the plurality of
images uniquely corresponds to a respective one of the set
ol database entries; and 1n response to detecting the second
user input, display a dynamic visual representation of the
plurality of images, wherein, for each of the plurality of
images, the image visually indicates whether the system has
received registration information regarding association of a
physical instance of the corresponding optical code with one
ol the objects.

In some embodiments, a data measurement and collection
system 1s provided, the system comprising: a server config-
ured to: detect a first user mput, wherein the first user input
comprises an instruction to generate a set of database entries
for monitoring respective objects, and wherein the first user
input indicates one or more characteristics of the objects to
be monitored; and 1n response to detecting the first user
input: create a set ol database entries, wherein each entry of
the set of database entries 1s configured to store data regard-
ing the one or more characteristics of one of the respective
objects; and generate a set of optical codes, wherein each
code of the set of optical codes uniquely corresponds to one
of the database entries created; and a mobile electronic
device comprising an optical sensor and a GPS sensor, the
mobile electronic device configured to: detect, by the optical
sensor, one of the optical codes of the set of optical codes,
wherein the optical code 1s physically associated with one of
the objects; and 1n response to detecting the optical code:
transmit geographic information from the GPS sensor to the
server; and transmit information regarding a measurement of
the one or more characteristics of the object, the information 45
regarding a measurement being distinct from the geographic
information, to the server.

In some embodiments of the data measurement and
collection system, the mobile electronic device 1s configured
to, m response to detecting the optical code, display a
graphical user interface configured to accept a user input
indicating the measurement of the one or more characteris-
tics of the object.

In some embodiments, any one or more features of any of
the methods, systems, devices, and computer-readable medi- 35
ums disclosed above or elsewhere herein may be combined
with one another and/or with features of any one or more of
the other methods, systems, devices, and computer-readable
mediums disclosed elsewhere herein.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram of the data collection system, accord-
ing to some embodiments.

FIG. 2 1s a flow diagram that illustrates the process for 65
configuring the data collection system and deploying the
tracking codes, according to some embodiments.

6

FIG. 3 1s a flow diagram that illustrates the process of
using a mobile device to collect and transmit information

regarding a tracked object, according to some embodiments.

FIG. 4A 1s an exemplary depiction of an interface for
creating a data profile, according to some embodiments.

FIG. 4B 1s an exemplary depiction of an interface for
viewing a list of recently scanned labels, according to some
embodiments.

FIG. 4C 1s an exemplary depiction of an interface for
viewing the properties of a digital label entry, according to
some embodiments.

FIG. 4D 1s an exemplary depiction of an interface for
viewing recently received data entries for a digital label
entry, according to some embodiments.

FIG. 4E 1s an exemplary depiction of dynamic virtual
representation of digital label entries associated with a data
profile, according to some embodiments.

FIG. 5A 1s an exemplary depiction of an interface for
registering a physical label, according to some embodi-
ments.

FIG. 5B 1s an exemplary depiction of an interface for
prompting the entry of measurement data, according to some
embodiments.

FIG. 5C 1s an exemplary depiction of an interface for
prompting the entry of an event, according to some embodi-
ments.

FIG. 5D 1s an exemplary depiction of an interface for
prompting the entry of a photograph, according to some
embodiments.

FIG. 6 1s a depiction of physical label as a printed sticker,
according to some embodiments.

FIG. 7 1s a functional block diagram of a computer in
accordance with some embodiments.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

Described herein are exemplary embodiments of systems,
devices, and methods for configuring and deploying a cus-
tomizable data collection system. The system provides for
the creation of customizable data profiles that correspond to
real-world objects having unique measurable characteristics.
The system provides for the creation of unique optical codes
that may be deployed and physically associated with objects
to be measured. In this way, the optical codes may uniquely
identily each measured object 1n the system. The system
allows for the collection of data corresponding to any
measurable or observable characteristic of an object by
receiving data transmitted by a mobile device that has
detected the optical code associated with the object.

FIG. 1 1illustrates a system 100 for configuring and
deploying a customizable data collection system for tracking
and/or measuring characteristics of real-word objects,
according to some embodiments. In some embodiments, the
system comprises a web service and a mobile application.
System 100 includes a terminal 102 for configuring and
managing the system, a physical label 104 for identifying an
object 106, a mobile device 108 for measuring, entering,
and/or transmitting data regarding object 106, a server 110
to host the system and to store data collected by the system,
a printer 112 for generating physical labels, and a network-
ing device 114 to enable commumication between terminal
102, mobile device 108, and server 110.

System 100 may generate and store digital label entries in
the system and generate optical codes that are uniquely
associated with the label entries. A digital label entry 1s a
data object that represents a physical object 106 in the



US 11,386,387 B2

7

system. The digital label entries may be stored 1n server 110
and/or 1n any suitable storage system associated with server
110. In some embodiments, a digital label entry may be
stored as an entry 1n a database. Each digital label entry may
be 1dentified 1n system 100 by a universally unique 1dentifier 5
(UUID).

System 100 may generate physical labels 104 based on
the optical codes. In some embodiments, the optical code
may be printed on a physical label 104 by printer 112. A
physical label 104 may be deployed by physically associ- 10
ating the label 104 with an object 106 to be measured. In this
way, the optical code associated with a physical label 104
may uniquely identily an object 106 in within system 100.
When a user scans an optical code with mobile device 108,
the device may transmit data to server 110 or may prompt 15
the user to enter data regarding the corresponding object 106
to be transmitted to server 110. Server 110 may receive and
store data transmitted by mobile device 108 and associate
the data with the object’s corresponding digital label entry
within system 100. 20

System 100 may be used to collect data regarding any
measurable or observable characteristic of an object. For
example, system 100 may collect data regarding temperature
of an object, ambient temperature around an object, pressure
inside a tank or line, fluid level inside a tank, humadity, 25
ambient light, weight, speed, location, altitude, mass, den-
sity, voltage, current, power, or any other measurable quan-
tity. Alternatively, system 100 may collect data regarding
whether a machine 1s on or off, whether a package 1s
damaged or undamaged, whether a package 1s delivered or 30
undelivered, how many units a machine has manufactured,
whether a valve 1s open or closed, whether a door 1s open or
closed, or any other observable status of an object.

Terminal 102 may be a host computer connected to a
network, a client computer, or a server. Terminal 102 can 35
also be any suitable type of microprocessor-based device,
such as a personal computer, workstation, server, videogame
console, or handheld computing device, such as a phone or
tablet.

Mobile device 108 may be a computer, a smartphone, a 40
tablet, a barcode scanner, a QR scanner, or other type of
microprocessor-based device with a suitable optical sensor.

In some embodiments, the optical sensor may be a camera.
Server 110 may be a database server, a web server, an
application server, or any type ol microprocessor-based 45
device suitable for transmitting, receiving, and storing data.
Server 110 may comprise multiple servers that may be
co-located or located at different locations. Server 110 may

comprise cloud computing and storage solutions.

Networking device 114 may be a server, a cellular com- 50
munications network, or other suitable type of intercon-
nected communications system that allows communication
between terminal 102, mobile device 108, and server 110.
Networking device 114 can implement any suitable com-
munications protocol and can be secured by any suitable 55
security protocol. The network can comprise network links
of any suitable arrangement that can implement the trans-
mission and reception of network signals, such as wireless
network connections, T1 or T3 lines, cable networks, DSL,
or telephone lines. 60

FIG. 2 illustrates a method 200 for configuring and
deploying the data collection system. In some embodiments,
method 200 may be performed at a system such as system
100 discussed above with reference to FIG. 1. In some
embodiments, method 200 may enable a user of systems 65
described herein to configure and deploy one or more
aspects of a data collection system, including configuring
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the system to collect certain types of data, generating
physical labels that correspond to entries within the system,
and associating the labels with real-world objects to 1dentify
the objects within the system.

At step 202, a data profile 1s created that corresponds to
a class of objects to be measured or tracked. The data profile
1s a data object that defines the types of data that digital label
entries 1n the system may accept. For example, a logistics
tracking data profile may be defined to accept location data.
A digital label entry based on such a data profile may only
accept data based on location. The data profile may be stored
in server 110 and/or 1n any suitable storage system associ-
ated with server 110. In other embodiments, system 100 may
prompt a user to create a data profile by displaying a prompt
at terminal 102, or a user may i1mtiate the creation of a data
profile at terminal 102.

At step 204, the characteristics of the data profile are
defined. The characteristics of the data profile correspond to
particular characteristics of a class of objects that the system
may be used to measure and record.

In some embodiments, the characteristics of the data
proiile may be defined by a user at terminal 102. System 100
may display an interface at terminal 102 for defining the
characteristics of a data profile. Using the interface, the user
may enter characteristics to define the data profile. In
response to detecting the user mput, terminal 102 may
transmit the user-entered characteristics to server 110. The
transmitted data profile characteristics may be stored in
server 110, and server 110 may associate the characteristics
with the data profile object created at step 202.

The characteristics may correspond to any measurable or
observable feature of an object. For example, a characteristic
may correspond to a measurable feature of an object, such
as temperature or geographical location. Alternatively, a
characteristic may correspond to an observable state of an
object, such as whether 1t 1s damaged or undamaged. The
data profile may be configured to accept photographs. The
data profile may also be configured to accept timestamp
information corresponding to the time when a corresponding
optical code 1s scanned or when data 1s received.

In addition to measurable characteristics, the data profile
characteristics may also be defined 1 terms of events
associated with the data profile. For example, a logistics
tracking profile may be defined to have “Shipped” or “Deliv-
ered” events. IT a data profile 1s defined by events, mobile
device 108 may prompt a user to choose which event has
occurred when the user scans an optical code associated with
that data profile. If a data profile 1s defined by events, the
interface of mobile device 108 may be dynamically popu-
lated based on those events when a user scans an optical
code associated with the data profile. Rather than prompting
a user to enter a measurement, mobile device 108 may
prompt the user to choose which event has occurred from a
predefined list of events that 1s dynamically populated based
on the characteristics of the data profile.

Events may be designated as “final.” After a final event
has been received by the system, the corresponding digital
label entry 1n the system will no longer accept data and the
corresponding optical code will no longer be active.

The characteristics of a data profile may be defined based
on individual measurements or events (e.g. temperature
and/or location), selected one-at-a-time by a user. For
example, a data profile may be defined to have a temperature
characteristic, a location characteristic, or both. Alterna-
tively, a data profile may be defined based one or more
pre-defined “data models,” or groups of measurements or
events that are selected, by a user, as a group. A data model
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1s a predefined scheme, which may be stored as a data object,
that comprises combinations of possible data profile char-
acteristics. Data models may be stored in server 110 and/or
in any suitable storage system associated with server 110. A
data model may be generated automatically by the system or
may be manually defined by a user.

A data profile defined based on a data model may be
defined to have all of the characteristics associated with the
data model. For example, a “Temperature” data model may
comprise a temperature characteristic and a location char-
acteristic. If a data profile 1s defined based on the “lTem-
perature” data model, the data profile will accept tempera-
ture and location data. Thus, data models may be created and
used to define data profiles more quickly.

Characteristics of a data profile may be mandatory or
optional. IT a characteristic 1s mandatory, data regarding that
characteristic must be transmitted each time a user scans an
optical code associated with that data profile. For example,
when a user scans a label associated with a logistics tracking,
profile, the profile may require location data to be transmuit-
ted. Alternatively, characteristics of a data profile may be
optional. For example, a logistics tracking profile may
permit, but not require, a photograph to be transmitted each
time a label associated with that data profile 1s scanned.

At step 206, digital label entries are created. Digital label
entries are data objects that represent physical objects in the
system. Fach digital label entry may be associated with a
data profile and stored i server 110 and/or 1n any suitable
storage system associated with server 110. A digital label
entry may be an entry in a database.

A digital label entry may be generated and stored auto-
matically by server 110. Alternatively, a digital label entry
may be created 1n accordance with one or more 1nstructions
executed by a user at terminal 102. System 100 may display
an 1nterface for a user at terminal 102. Using the interface,
the user may nstruct the system to generate and store a
certain number of digital label entries based on a particular
data profile. In response to detecting the user input, terminal
108 may transmit the user mnput to server 110. Based on the
transmitted data, server 110 may generate and store the
number of digital label entries specified by the user and store
the digital label entries in association with server 110. Server
110 may generate and store data associated with each digital
label entry that 1dentifies its data profile.

In some embodiments, a digital label entry may not
correspond to a particular physical object when 1t 1s gener-
ated. A digital label entry may not correspond to a particular
physical object until an optical code corresponding to the
digital label entry has been associated with an object, such
as upon registration of the optical code by an end user the
first time the optical code 1s scanned by a mobile device
(e.g., mobile device 108). Similarly, a digital label entry may
not contain any measurement data when 1t 1s generated. A
digital label entry may not contain any measurement data
until a corresponding optical code has been scanned by a
mobile device 108 and data corresponding to an object has
been transmitted to the system and stored 1n association with
the digital label entry.

The system may generate any number of digital label
entries and associated physical labels corresponding to a
particular data profile. Therefore, the system may collect
data corresponding to any number of objects, up to and
including thousands of objects, millions of objects, billions
ol objects, or more.

A digital label entry may be associated with further data
objects that represent information corresponding to the
digital label entry. For example, a digital label entry may be
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associated with further data objects that contain information
that 1dentifies the data profile associated with the digital
label entry, identifies the optical code associated with the
digital label entry, indicates whether the optical code asso-
ciated with the digital label entry has ever been scanned,
indicates the number of times the optical code associated
with the digital label entry has been scanned, and/or other
information corresponding to the digital label entry. Addi-
tionally, a digital label entry may be associated with further
data objects that contain measurement data received by the
system corresponding to the digital label entry.

At step 208, the system may generate and store unique
optical codes corresponding to each digital label entry. Each
optical code may encode information that uniquely 1dentifies
a digital label entry. The optical code may be a barcode, a
QR code, or other optical code suitable for encoding data
that uniquely 1dentifies a digital label entry. In some embodi-
ments, the optical code may encode a uniform resource
identifier (URI), a uniform resource name (URN), and/or a
uniform resource locator (URL).

The optical codes may be generated and stored by server
110. Each optical code may be stored in association with an
entry 1n a database. Server 110 may generate an optical code
automatically each time 1t generates and stores a digital label
entry. Server 110 may generate and store additional data
associated with the optical code that identifies the digital
label entry to which the optical code corresponds. In some
embodiments, the data may comprise a pointer.

At step 210, physical labels 104 are generated based on
the optical codes. Physical labels 104 may be physical
printed labels suitable for physical deployment into physical
environments 1 which tracked/measured objects exist, and
the physical labels may correspond to a plurality of respec-
tive digital label 1images that are printed onto the respective
physical labels. Server 110 may generate and store digital
label 1mages corresponding to each digital label entry. Each
digital label 1mage may be stored in association with an
entry in a database. Each digital label image may comprise
an optical code that 1s readable by a mobile device 108. Each
digital label image may contain information about the digital
label entry to which the optical code corresponds. For
example, the digital label entry may indicate the correspond-
ing data profile, the UUID associated with the digital label
entry, the name of the organization using the system, and/or
other information.

Each digital label image may also contain iconography
corresponding to characteristics of the associated digital
label entry. In some embodiments, the digital label 1image
may depict 1cons that correspond to the measurements
accepted by the label’s data profile. For example, a ther-
mometer 1con may be included 1n the digital label image to
indicate that the label’s corresponding data profile accepts
temperature measurements. In other embodiments, the digi-
tal label 1mage may also contain colors that correspond to
the label’s data profile, the type of measurements accepted
by the label, or other information.

Server 110 may generate additional 1mages for printing a
plurality of physical labels. For example, server 110 may
generate a printable form 1mage, or “sheet,” that comprises
a plurality of digital label images arranged in a manner
suitable for printing the digital label 1images on 1ndividual
stickers. In some embodiments, a sheet may comprise a
plurality of digital label images arranged 1nto a grid or array
suitable for printing the labels on commercially available
adhesive label paper, such as Avery 5163 Shipping Labels.

In some embodiments, server 110 may modily one or
more digital label images corresponding to each digital label
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entry. For example, 1n some embodiments, server 110 may
modily a digital label 1mage based on whether the corre-
sponding optical code has ever been scanned. If the optical
code has been scanned, server 110 may modily the corre-
sponding digital label 1mage by obscuring the optical code,
removing the optical code, and/or moditying the optical
code, such as by replacing the optical code with “In use” to
prevent a user from re-printing and/or re-placing another
label bearing the same 1mage in association with another
physical object. In some embodiments, digital label 1images
displaying an “In Use” indicator may continue to be graphi-
cally displayed by the system as a part of the sheet on which
they are located, thereby graphically representing the state of
the physically-deployed printed labels, in which “In Use”
labels may have been removed from the physical printed
sheet and placed 1n association with a physical object, and
in which labels that are not yet “In Use” may not yet have
been removed from the physical printed sheet. Server 110
may dynamically generate the digital label images and
printable form i1mages each time physical labels 104 are
displayed and/or printed based on the most recently received
data.

Physical labels 104 may be printed by printer 112 based
on digital label images and/or printable form images. Physi-
cal labels 104 may be deployed by being physically asso-
ciated with physical objects 106 to identily the objects 106
in system 100, such as by being placed in physical proximity
to the physical object. For example, labels or tracking
package locations may be attached to the package itsell.
Alternatively or additionally, physical labels 104 may be
deployed by being physically associated with a sensor from
which data may be read. For example, labels for monitoring
temperature of a room may be placed next to a thermometer,
and labels for monitoring a fuel label may be placed next to
a Tuel gauge. In some embodiments, physical labels 104 may
be adhesive stickers that can be attached to objects 106 to be
measured and/or tracked and/or separate sensors.

At step 212, the system may display, at terminal 102, a
virtual representation of one or more digital label entries
associated with a particular data profile. In some embodi-
ments, the system may display the virtual representation in
response to an input from a user at terminal 102. In some
embodiments, the virtual representation may comprise one
or more digital label 1images associated with a data profile.
In other embodiments, the virtual representation may coms-
prise a particular arrangement (e.g., sheet) of digital label
entries, such as the printable 1mage form that comprises a
plurality of digital label 1images in an arrangement suitable
for printing.

In some embodiments, server 110 may dynamically gen-
crate the content of the virtual representation each time 1t 1s
requested by a user and/or by a component of the system.
For example, in some embodiments, server 110 may gener-
ate a virtual representation of the digital label entries based
on the optical code associated with each digital label entry,
the data profile associated with each digital label entry, the
name of a digital label entry assigned by the user, and/or
other information. The system may display, on terminal 102,
the virtual representation generated by server 110. In other
embodiments, server 110 may dynamically generate the
virtual representation based on a determination whether the
optical code associated with a digital label entry has previ-
ously been scanned and/or registered. For example, 1n
accordance with a determination that the optical code asso-
ciated with a digital label entry has previously been scanned
and/or registered, server 110 may remove the optical code
from the wvirtual representation. In other embodiments,
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server 110 may replace the optical code with “In use” to
prevent the user from re-assigning the label to a second
physical object.

FIG. 3 1llustrates a method 300 for using a mobile device
108 to collect data. In some embodiments, method 300 may
be performed at a system such as system 100 discussed
above with reference to FIG. 1. In some embodiments,
method 300 may enable an end user using a portable
clectronic device such as a smart-phone to scan an optical
code of system 100 1n order to cause the portable electronic
device to automatically upload certain information to a
server of system 100 for storage 1n a database; 1n this way,
the scanned optical code may function in conjunction with
the portable electronic device as part of a virtual sensor for
measuring and recording one or more characteristics of a
tracked and/or monitored object associated with the optical
code.

At step 302, mobile device 108 scans an optical code
associated with an object 106. Mobile device 108 may be a
smartphone, a tablet, a barcode scanner, a QR scanner, or
other device with an optical sensor capable of scanning and
decoding the optical code. In some embodiments, scanning
the code may comprise detecting the code using a camera of
mobiledevice 108. Mobile device 108 may decode the
optical code to extract one or more pieces of 1dentifying
information (e.g., umique identifying information encoded 1n
the optical code and not encoded 1n other optical codes 1n the
system) and use the decoded information to communicate
with server 110. In some embodiments, the decoded infor-
mation may comprise a URI, URN, and/or URL that mobile
device 108 may use to locate and access one or more local
or remote network resources, such as by opening an internet-
accessible webpage 1n a web browser to communicate with
server 110. Mobile device 108 may communicate with
server 110 by networking device 114.

The decoded information may cause mobile device 108 to
transmit information to server 110 that allows server 110 to
identify the digital label entry associated with the optical
code. Based on the information transmitted by mobile
device 108, server 110 may transmit information to mobile
device 108, such as the identity of the digital label entry
associated with the optical code, a name previously assigned
to the digital label entry by a user, whether the optical code
has previously been scanned, how many times the optical
code has been scanned, the data profile of the digital label
entry, past measurement data, the types of data accepted by
the data profile, whether data 1s mandatory or optional, or
other information. Server 110 may transmit instructions to
mobile device 108, such as instructions from a website
accessed by mobile device 108, to cause mobile device 108
to automatically execute one or more processes and/or
display one or more interfaces to receive, record, and
transmit measurement/tracking information from mobile
device 108 to server 110. Server 110 may transmit informa-
tion to mobile device 108 confirming receipt of the infor-
mation transmitted by mobile device 108. Server 110 may
also update a data object associated with the digital label
entry corresponding to the optical code to indicate the total
number of times the optical code has been scanned.

At step 304, system 100 determines whether the optical
code has previously been “registered.”

When an optical code 1s detected by a mobile device 108,
the system may prompt the user to “register” the code. To
register the optical code, mobile device 108 may display an
interface prompting the user to enter a name to be associated
with the optical code. The name may correspond to the
physical object associated with the code, a physical sensor
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(e.g., a physical measuring device such as a thermometer, a
speedometer, a fuel level gauge, etc.) associated with the
optical code, or other information. For example, the name
may be an order number, airway bill, house airway bill,
product identification number, room number, reifrigerator
number, package information, or any other name. The name
need not be unique, though 1n some embodiments it may be
unique, and in some embodiments the system may require
the name to be unique. Mobile device 108 may transmiut, to
server 110, the name entered by the user. Server 110 may
store, 1n a data entry, the name entered by the user and
associate the data entry with the optical code’s correspond-
ing digital label entry. Server 110 may also update data
associated with the corresponding digital label entry to
indicate that the corresponding optical code has been reg-
1stered.

If a code has been registered, mobile device 108 may not
1ssue a registration prompt after subsequent scans of the
code. If the user fails to register the code after being
prompted, the system may not update information associated
with the corresponding digital label entry in the system to
indicate that the code has been registered, and mobile device
108 may 1ssue a registration prompt aiter a subsequent scan
of the code.

In some embodiments, after receiving, from mobile
device 108, information indicating that an optical code has
been scanned, server 110 may access data associated with
the optical code determine whether the optical code has
previously been registered. For example, server 110 may
identify the digital label entry associated with the optical
code, and access a data object associated with the digital
label entry that stores information indicating whether the
optical code has previously been registered. Server 110 may
determine, based on the data, whether the optical code has
previously registered and transmit, to mobile device 108,
information indicating whether the optical code has previ-
ously been registered.

At step 306, based on a determination that the optical code
has not previously been scanned, mobile device 108 may
display an interface prompting the user to register the optical
code. As above, to register a code, mobile device 108 may
display an interface prompting the user to enter a name to be
associated with the code.

In response to detecting an input, such as a name, from the
user, mobile device 108 may transmit, to server 110, the
information entered by the user. Server 110 may store, 1n a
data object associated with the digital label entry corre-
sponding to the optical code, the name entered by the user.
Additionally, server 110 may store, in a data object associ-
ated with the digital label entry corresponding to the optical
code, information indicating that the optical code has been
registered and/or information indicating that the optical code
has been scanned.

At step 308 mobile device 108 may automatically trans-
mit data to server 110. In some embodiments, mobile device
108 may have access to certain data without any 1nput or any
further manual intervention from the user. For example,
mobile device 108 may have one or more integrated sensors,
such as GPS sensors, temperate sensors, optical sensors,
speedometers, presence sensor, capacitive sensors, pressure
sensors, accelerometers, gyroscopes, altimeters, or other
sensors, such that the device may access and transmit data
automatically, without any input or any further manual
intervention from the user. In some embodiments, informa-
tion accessed from the one or more sensors may be infor-
mation detected by and read from the one or more sensors
in response to the device scanming the optical code, while 1n
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some embodiments the information may be information that
was detected by the one or more sensors before scanning the
optical code, such as information read from the one or more
sensor 1n accordance with a predefined schedule by which
device 108 automatically pulls (and temporarily or perma-
nently stores) data from the one or more sensors. Alterna-
tively, mobile device 108 may be able to automatically,
without any input or any further manual intervention from
the user, access and transmit data from sensors not integrated
into mobile device 108. For example, mobile device 108
may communicate with sensors over Bluetooth, Bluetooth
Low Energy, Zigbee, or other communication protocol to
automatically retrieve data reflecting measurements made
by one or more sensors not physically integrated into device

108.

In some embodiments, mobile device 108 may ask the
user for permission to access and/or transmit certain data
from 1ts itegrated sensors and/or other sensors.

Server 110 may store the data automatically transmitted
by mobile device 108. The data may be stored as one or
more entries 1 a database. Server 110 may generate and
store data objects corresponding to each measurement trans-
mitted by mobile device 108 and received by server 110. The
data objects may be associated with the digital label entry
corresponding to the optical code. Server 110 may store
additional data corresponding to each measurement, such as
the time that the data was received by server 110. Server 110
may transmit information to mobile device 108 confirming
receipt of the data automatically transmitted by mobile
device 108.

At step 310, mobile device 108 may display an interface
prompting the user to enter data required by the data profile
to which the optical code corresponds. As above, character-
istics of a data profile may be mandatory; that 1s, mobile
device 108 must, in some embodiments, transmit data cor-
responding to such characteristics each time a corresponding
optical code 1s scanned. In some embodiments, mobile
device 108 may automatically transmit mandatory data to
which it has access without any mput or any further manual
intervention from the user, as in step 306, above. However,
in some embodiments, such as those in which mobile device
108 does not have access to mandatory data required by the
data profile, mobile device 108 may display an interface
prompting the user to enter mandatory data. In some
embodiments, mobile device 108 may display an interface
prompting the user to enter mandatory data when the data 1s
to be read from a measuring device that 1s not configured for
network communication with mobile device 108. For
example, the user may be required to enter a temperature
reading from an external temperature sensor, such as a
wall-mounted, non-network-connected thermometer.

At step 312, mobile device 108 may, in response to an
input from the user, such as a measurement value or an event
selected from a list, transmit mandatory data to server 110.
Server 110 may store the mandatory data transmitted by
mobile device 108. The data may be stored as one or more
entries 1 a database. Server 110 may generate and store data
objects corresponding to each mandatory measurement
transmitted by mobile device 108 and received by server
110. The data objects may be associated with the digital label
entry corresponding to the optical code. Server 110 may
store additional data corresponding to each mandatory mea-
surement, such as the time that the data was received by
server 110. Server 110 may transmit information to mobile
device 108 confirming receipt of the mandatory data trans-
mitted by mobile device 108.
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At step 314, mobile device 108 may display an interface
prompting the user to enter data permitted, but not required,
by the data profile to which the optical code corresponds. As
above, characteristics of a data profile may be optional; that
1s, data corresponding to such characteristics may be trans-
mitted by mobile device 108 automatically after scanning an
optical or upon detecting in input from a user, but 1s not
required by the data profile. In some embodiments, mobile
device 108 may automatically transmit optional data to
which it has access without any input or any further manual
intervention from the user, as in step 306, above. However,
in some embodiments, such as when mobile device 108 does
not have access to optional data required by the data profile,
mobile device 108 may display an interface prompting the
user to enter optional data. For example, mobile device 108
may display a prompt asking 1f the user wishes to enter a
humidity reading from an external humidity sensor, such as
a wall-mounted, non-network-connected hygrometer. In
response to the prompt, the user may enter a measurement
value to be transmitted to server 110, or decline to enter a
value. Additionally or alternatively, mobile device 108 may
display a prompt asking 1f the user wishes to transmit a
photograph of the measured object. In response to the
prompt, the user may take a photograph of the measured
object that will be transmitted by mobile device 108, choose
a photograph stored 1n the memory of mobile device 108 to
be transmitted by mobile device 108, or neither.

At step 316, mobile device 108 may, 1n response to an
input from the user, transmit optional data to server 110.
Server 110 may store the optional data transmitted by mobile
device 108. The data may be stored as one or more entries
in a database. Server 110 may generate and store data objects
corresponding to each optional measurement transmitted by
mobile device 108 and received by server 110. The data
objects may be associated with the digital label entry cor-
responding to the optical code. Server 110 may store addi-
tional data corresponding to each optional measurement,
such as the time that the data was received by server 110.
Server 110 may transmit information to mobile device 108
confirming receipt of the optional data transmitted by mobile
device 108.

In some embodiments, system 100 may not require
authentication or proof of the identity of the user. That 1s,
any user who has access to an optical code and/or the
information encoded therein may transmit data correspond-
ing to the optical code. Furthermore, 1n some embodiments,
mobile device 108 may not transmit data that identifies the
device that scanned the code and/or the user of the device
that scanned the code. One or both of these features may
increase anonymity of end users submitting measurements,
thereby mitigating privacy concerns for end-users by creat-
ing a system that tracks and/or measures objects rather than
tracking and/or measuring users or devices. Alternately, in
some embodiments, system 100 may be configured to
require user authentication and/or to record data tracking
devices and/or users that upload measurements or other
information; 1n some embodiments, system 100 may be able
to be configured by a user in order to change one or more
settings regarding anonymity, authentication, and/or user/
device tracking.

In some embodiments, 1n addition to storing data recerved
from mobile device 108, server 110 may process data
received from mobile device 108. For example, 11 mobile
device 108 transmits GPS coordinates, server 110 may
process the coordinates to associate the object with a par-
ticular building, such as a warehouse or the like, based on a
lookup table or other information available to server 110.
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FIGS. 4A-E show various graphical user interfaces 402a-
402¢ for configuring and managing a data collection system,
in accordance with some embodiments. Interfaces 402a-
402¢ allow for the creation of data profiles and viewing
information regarding digital label entries. The interfaces
allow a user to view a list of one or more digital label entries
and view information and data associated with a single data
entry. The interfaces also allow a user to view a virtual
representation of digital label images associated with one or
more digital label entry.

In some embodiments, interfaces 402a-402¢ may be
displayed by terminal 200 of system 100. In other embodi-
ments, interfaces 402a-402¢ may be displayed by any elec-
tronic computing device, such as a laptop computer, desktop
computer, smart-phone, tablet, or other electronic comput-
ing device configured to display one or more of interfaces
402a-402¢ and to receive one or more iputs from a user, as
discussed herein, to control the operation of the interface and
operation of a data collection system such as system 100. In
some embodiments, execution of all or part of method 200,
as discussed above, may include displaying one or more of
the interfaces shown in FIGS. 4A-E.

Below, interfaces 402a-402¢ are discussed with respect to
FIGS. 4A-4E 1n greater detail. Interfaces 402a-402¢ may, 1n
some embodiments, be interrelated interfaces of a single
program or application configured to be used in connection
with one another. For example, each of the interfaces
402a-402¢ may be different screens that are selectively
accessible from a mobile application or other computer
program configured to work 1n conjunction with one or more
clectronic devices 1n order to configure and manage a data
collection system.

FIG. 4A shows data profile definition interface 402a,
according to some embodiments. Data profile creation inter-
face 402a may, 1n some embodiments, be an interface
configured to allow a user to create or modily a data profile
by naming the profile and defining characteristics to be
associated with the data profile.

In some embodiments, data profile definition interface
402a may comprise profile name field 404. In some embodi-
ments, profile name field 404 may be a text field configured
to accept input from a user. In some embodiments, a user
may enter a name 1n profile name field 404 to be associated
with the data profile.

In some embodiments, data profile definition interface
402a may comprise one or more characteristic toggle icons
406a-406¢ that allow a user to select pre-defined character-
1stics to be associated with the data profile. In some embodi-
ments, a user may select one or more of characteristic toggle
icons 406a-406¢ to associate the corresponding character-
istic with the data proﬁle In the example for FIG. 4A,
characteristic toggle icons 406a-406¢ may allow a user to
choose whether a data profile accepts pictures, whether a
data proﬁle requests information regarding whether or not an
object 1s damaged, and/or whether a digital label entry
and/or optical code associated with the data profile 1is
disabled after a final event 1s received. Some embodiments
may allow a user to choose whether or not additional
pre-defined characteristics are associated with a data profile.
In some embodiments, characteristic toggle icons 406a-406¢
may be interactive affordances, in that they may be clicked,
tapped, pressed, or otherwise selected in order to indicate
selection or deselection of the corresponding characteristic.

In some embodiments, data profile definition interface
402a may comprise one or more characteristics fields 408.
In some embodiments, characteristics field 408 may be a text
field configured to accept mput from a user. In some
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embodiments, characteristics field 408 may be configured to
allow a user to enter text corresponding to one or more
characteristics (for example, multiple characteristics may be
delineated by commas, semicolons, or another suitable nota-
tion). In some embodiments, characteristics field 408 may be
configured to accept measurement characteristics, event

characteristics, and/or other characteristics to be associated
with the data profile.
FIG. 4B shows digital label entry list interface 4025,

according to some embodiments. Digital label entry list
interface 40256 may, in some embodiments, be an 1nterface
configured to allow a user to view a list of and/or select one
or more digital label entries.

In some embodiments, digital label entry list interface
40256 may be configured to allow a user to sort and/or filter
a list of digital label entries according to various criteria. For
example, 1 some embodiments, digital label entry list
interface 4020 may comprise filter field 410. In some
embodiments, filter field 410 may allow a user to input
information causing digital label entry list interface 4025 to
filter the list of digital label entries according to some
criteria. In some embodiments, filter ficld 410 may be a text
field configured to accept input from a user. A user may enter
text causing the interface to modity the list of digital label
entries according to the filtering criteria entered by the user
in filter field 410, such as to only show digital label entries
having one or more characteristics or features that match the
text entered 1nto filter field 410. In some embodiments, filter
ficld 410 may be a drop-down menu, in that, when selected
by a user, digital label entry list interface 4025 may display
a list of pre-defined criteria from which the user may choose
to filter the list of digital label entries. For example, a user
may choose to {filter the list of digital label entries by data
profile, by time elapsed since the digital label entry was
created, by time elapsed since the digital label entry received
data, by measurement characteristic, by whether a digital
label entry has been registered, or by other property.

In other embodiments, filter field 410 may allow a user to
input imformation causing digital label entry list interface
4025 to sort the list of digital label entries according to some
criteria. In some embodiments, a user may enter text causing
the interface to modily the list of digital label entries
according to the sorting criteria entered by the user 1n filter
ficld 410. In other embodiments, filter field 410 may be a
drop-down menu, in that, when selected by a user, digital
label entry list interface 4026 may display a list of pre-
defined criteria from which the user may choose to sort the
list of digital label entries. For example, a user may choose
to sort the list of digital label entries by data profile, by date
when each digital label entry was created, by date when the
digital label entry received data, by the number of times data
has been received corresponding to the digital label entry,
and/or by one or more other properties.

In some embodiments, digital label entry list interface
4026 may comprise one or more list entry 412. Each list
entry may correspond to one digital label entry. In some
embodiments, each list entry may display imformation asso-
cliated with the corresponding digital label entry. For
example, each list entry may display a name, data profile,
registration time, time when a final event was received, the
number of measurement events recerved, and/or other infor-
mation associated with the digital label entry. As shown in
FIG. 4B, label entry 412 shows the name associated with a
digital label entry entered by a user at the time of registration

(“5551212”), the data profile associated with the digital
label entry (*Quality Assurance™), the time when the digital
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label entry was registered, and the number of events
received associated with the digital label entry (2 Events™).

In some embodiments, list entries 412 may be an inter-
active atflordance, 1n that it may be tapped, clicked, pressed,
or otherwise selected in order to active functionality. In
some embodiments, digital label entry list interface 4025
may be configured to allow a user to select a list entry 412
to cause the interface to display further information associ-
ated with the corresponding digital label entry, such as a

digital label entry properties interface 402¢, described
below.

FIG. 4C shows digital label entry properties interface
402¢, according to some embodiments. Digital label entry
properties interface 402¢ may, 1n some embodiments, be an
interface configured to show one or more properties asso-
ciated with a single digital label entry.

In some embodiments, digital label entry properties inter-
face 402¢ may comprise one or more property fields 414a-
414f. A property field may display information regarding
one or more properties associated with a digital label entry.
A property field may display any property associated with
the digital label entry. For example, each property field may
display an account name, registration name, UUID, data
model, data profile, time of registration, time when the last
event was received, the total number ol events received,
whether the digital label entry has received a final entry,
whether the digital label entry has been registered, and/or
other information associated with the digital label entry. As
shown 1n FIG. 4C, property fields 414a-414f display, respec-
tively, a digital label entry’s account name (“PharmaCo,
Inc”), registration name (“678345), UUID, data model
(“GPS and Temperature QRSensor”), data profile (“Logis-
tics Tracking”), and time of registration.

FIG. 4D shows data history interface 4024, according to
some embodiments. Data history interface 4024 may, 1n
some embodiments, be an interface configured to show one
or more data entries associated with a digital label entry.

In some embodiments, data history interface 4024 may
comprise one or more data entries 416a-416f. A data entry
may display one or more pieces of information associated
with a digital label entry. For example, a data entry may
display a measurement value and a timestamp value. In
some embodiments, a data entry may display a photograph.
A data entry may correspond to one or more measurements
received, from mobile device 108, when a digital label
entry’s corresponding optical code was scanned by mobile
device 108 and corresponding information was transmaitted
from mobile device 108. As shown 1n FIG. 4D, data entries
416a-416f may be displayed in reverse chronological orders.
In other embodiments, data entries may be displayed 1n
chronological order, by measurement type, or other ordering
scheme. As shown in FIG. 4D, data entries 416a-416f
display, respectively, a “Warchouse Departure” event, a
“Temperature” measurement, a first “Location Update,” a
“Warehouse Arrival” event, a second “Temperature” mea-
surement, and a second “Location Update.”

FIG. 4E shows virtual label interface 402¢, according to
some embodiments. Virtual label interface 402¢ may, 1n
some embodiments, be an interface configured to show one
or more visual representations ol information associated
with digital label entries. In some embodiments, virtual
interface 402¢ may comprise one or more digital label
images 417 associated with one or more digital label entries.
In other embodiments, virtual interface 402¢ may comprise
one or more digital label images 417 corresponding to a
single data profile.
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In some embodiments, virtual label interface 402¢ may
comprise a particular arrangement (e.g., a “sheet”) of digital
label 1mages 417, such as an arrangement forming a print-
able 1mage (e.g., an 1mage in an arrangement suitable for
printing) comprising a plurality of digital label images 417.
In some embodiments, an arrangement suitable for printing
may be configured such that the digital label 1images 417 are
arranged and/or scaled in a manner so as to fit onto a
standard sized paper when printed, such as industry-standard
and/or user selected printer paper and/or label paper.

In some embodiments, server 110 may dynamically gen-
crate the content of virtual label interface 402¢ each time 1t
1s displayed. For example, in some embodiments, server 110
may generate virtual label interface 402e¢ based on the
respective optical codes associated with each digital label
entry, the respective data profiles associated with each
digital label entry, the respective names of digital label
entries assigned by the user, and/or other information. In
other embodiments, server 110 may dynamically generate
virtual label interface 402¢ based on a determination as to
whether one or more optical codes respectively associated
with digital label entries have previously been scanned
and/or registered. For example, virtual label interface 402e
may comprise one or more status indicators 418a-4185H
corresponding to each digital label entry represented by the
interface.

As shown by status indicator 4186 1n FIG. 4E, in accor-
dance with a determination that the optical code associated
with a digital label entry has previously been scanned and/or
registered, server 110 may remove, obscure, and/or other-
wise modily the optical code from wvirtual label interface
402e. In the example shown, the optical code 1s removed and
replaced the by an “In Use” visual indicator to (a) indicate
to a user that the code 1s registered and to (b) prevent the user
from re-printing the label and attempting to re-use 1t 1n
association with a different object to be tracked. Alterna-
tively, as shown by status indicator 418a i1n FIG. 4E, in
accordance with a determination that the optical code asso-
ciated with a digital label entry has not previously been
scanned and/or registered, server 110 may display the opti-

cal code as part of virtual label interface 402¢. In some

embodiments, removal, obfuscation, and/or modification of

an optical code and/or the associated digital label image 417
may be performed without rearranging any of the visual
representations of labels on the sheet; that 1s, a blank space
may be maintained on a virtual visual representation of a
sheet, following registration of a label, at the location on the

the label previously would have been displayed. In this way,
a virtual visual representation of a sheet of labels may
visually reflect a corresponding physical sheet of labels/
stickers, in that labels that have been removed from a sheet
and registered for use may be virtually visually “removed”
from the virtual visual representation of the sheet, while
labels that have not yet been removed from the sheet and
registered for use may continue to be virtually visually
represented 1n the same position on the virtual visual rep-
resentation of the sheet.

FIGS. 5A-D show various graphical user interfaces 502a-
5024 for entering and transmitting data, in accordance with
some embodiments. Interfaces 502a-502d allow a user to
enter and transmit measurement data and other imnformation
corresponding to a detected optical code associated with an
object.

In some embodiments, interfaces 502a-502d4 may be
displayed by mobile device 108 of system 100. In other
embodiments, interfaces 502a-5024 may be displayed by

sheet where the unmodified virtual VlSllEl] representation of
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any electronic computing device, such as a laptop computer,
desktop computer, smart-phone, tablet, or other electronic
computing device configured to display one or more of
interfaces 502a-5024 and to receive one or more mputs from
a user, as discussed herein, to enter measurement data or
other information. In some embodiments, execution of all or
part ol method 300, as discussed above, may include dis-
playing one or more of the interfaces shown 1in FIGS. SA-D.

Below, interfaces 502a-502d are discussed with respect to
FIGS. 5A-5D 1n greater detail. Interfaces 502a-5024 may, 1n
some embodiments, be interrelated interfaces of a single
program or application configured to be used 1n connection
with one another. For example, each of the interfaces
502a-502d may be different screens that are selectively
accessible from a mobile application or other computer
program configured to work 1n conjunction with one or more
clectronic devices 1n order to enter data into a data collection
system.

FIG. SA shows label registration mterface 502a, accord-
ing to some embodiments. Label registration interface 502qa
may, in some embodiments, be an interface configured to
allow a user to register a label after mobile device 108
detects, by one or more optical sensors of mobile device 108,
an optical code corresponding to a label.

When an optical code 1s detected by mobile device 108,
mobile device 108 may prompt the user to register the
label—that 1s, enter a name to be associated with the
object—it the optical code has not previously been success-
tully registered. In some embodiments, the name may be an
order number, airway bill, house airway bill, product 1den-
tification number, room number, refrigerator number, pack-
age information, or any other name. The name need not be
unique.

In some embodiments, label registration interface 502a
may comprise registration name field 504 and registration
submission 1con 306. In some embodiments, registration
name ficld 504 may be a text field configured to accept input
from a user. In some embodiments, a user may enter a name
in registration name field 504 to be associated with the
detected label. After a user has entered information 1in
registration name field 504, the user may select registration
submission icon 506 to cause mobile device 108 to transmit
the registration information to server 110. In some embodi-
ments, reglstratlon icon 506 may be an interactive aflor-
dance, 1n that 1t may be clicked, tapped, pressed, or other-
wise selected 1 order to cause mobile device 108 to transmit
the registration information to server 110.

FIG. 3B shows measurement entry interface 502b,
according to some embodiments. Measurement interface
5026 may, 1n some embodiments, be an interface configured
to allow a user to enter one or more measurements associ-
ated with an object.

In some embodiments, measurement entry interface 5025
may comprise one or more measurement toggle icons 508
that allow a user to select for which measurement data 1s to
be entered, and/or to select parameters corresponding to a
particular measurement. For example, toggle 1con 508 may
allow a user to select between a temperature measurement
and a pressure measurement. Additionally or alternatively,
measurement toggle 1con 308 may allow a user to select the
units 1n which a measurement are to be entered, such as
selecting whether a temperature measurement i1s to be
entered 1n degrees Celsius or degrees Fahrenheit, as shown
in FIG. 3B. In some embodiments, measurement toggle
icons 308 may be interactive affordances, 1n that they may
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be clicked, tapped, pressed, or otherwise selected 1n order to
switch between measurements to be entered and/or units to
be used.

In some embodiments, measurement entry interface 5025
may comprise measurement field 510. In some embodi-
ments, measurement field 510 may be a text field configured
to accept input from a user. In some embodiments, mea-
surement field 510 may be configured to only accept certain
types of input, such as integers, decimals, alpha-numeric
text, or other forms of input. In other embodiments, mea-
surement field 310 may comprise a drop-down menu or
number-wheel interface configured to allow a user to choose
a measurement value from a pre-defined set of numbers.

In some embodiments, a user may enter measurement
data 1n measurement field 510 to be associated with the
detected label. After a user has entered information 1n
measurement field 510, the user may select a measurement
submission icon to cause mobile device 108 to transmit the
measurement data to server 110.

FIG. 5C shows event entry interface 502¢, according to
some embodiments. Event entry interface 302¢ may, 1n some
embodiments, be an interface configured to allow a user to
enter one or more events associated with an object. In some
embodiments, interface 502¢ may be a scrolled-down ver-
s1on of interface 5025, 1n that the options and functionalities
presented 1n interface 502¢ may be available 1 addition to
or as one or more alternate options to the options and
functionalities presented in interface 502b.

In some embodiments, event entry interface 502¢ may
comprise one or more event ficlds 512. In some embodi-
ments, event field 512 may be a pre-defined list of events
from which a user may choose an event to associate with the
present scan of an optical code. In other embodiments, event
field 512 may be a drop-down menu or wheel-interface that
permits a user to choose an event from a pre-defined set of
cvents. In some embodiments, event field 312 may be
dynamically populated with a list of permissible events
based on the events that the optical code’s corresponding
data profile has been defined to accept. In some embodi-
ments, the list or set of available events that are presented to
a user 1n 1nterface 502¢ may correspond to events entered 1n
a data profile defimition interface such as interface 402q, as
discussed above with reference to FIG. 4A.

Event field 512 may also be a text field configured to
accept mput from a user. A user may enter text into event
ficld 512 to identify an event to be associated with the
corresponding optical code. In some embodiments, event
ficlds 512 may be interactive atlordances, in that they may
be clicked, tapped, pressed, or otherwise selected in order to
select the corresponding event and/or to activate additional
functionality of the graphical user interface. After a user has
selected one or more of event fields 512 and/or entered
information corresponding to the selected event, the user
may select an event submission icon to cause mobile device
108 to transmit the event data to server 110.

FIG. 5D shows photograph entry interface 502d, accord-
ing to some embodiments. Photograph entry interface 5024
may, in some embodiments, be an interface configured to
allow a user to enter one or more photographs associated
with an object. In some embodiments, mobile device 108
may automatically display photograph entry interface 502d
after a user has submitted measurement and/or event infor-
mation. In other embodiments, a user may select a photo-
graph 1con to cause mobile device 108 to display photograph
entry interface 5024d.

In some embodiments, photograph entry interface 502d
may comprise photo selection aflordance 514. Photo selec-
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tion affordance 514 may allow a user to choose the source
of a photograph to be transmitted. In some embodiments,
photo selection aflordance 514 may allow a user to choose
to engage a camera associated with mobile device 108 to
take a photograph to transmit to server 110. In other embodi-
ments, photo selection aflordance 514 may allow a user to
choose to select a photograph stored in the memory of
mobile device 108 to transmit to server 110.

FIG. 3D 1s an exemplary depiction of an interface dis-
played by mobile device 108 for prompting the entry of a
photograph, according to some embodiments. In some
embodiments, the data profile may be defined to accept (and
in some embodiments to require) photographs. The mobile
interface may prompt the user to take a photograph of and/or
associated with the object, or to select a photograph stored
in the memory of mobile device 108, such that the captured
and/or selected photograph may be transmitted from mobile
device 108 1n association with other information transmitted
regarding the measurements taken or events recorded. In
some embodiments, photo selection alfordance 514 may be
interactive allordances, in that they may be clicked, tapped.,
pressed, or otherwise selected 1n order to activate function-
ality of the graphical user interface. After a user has selected
a photograph to be transmitted, the user may select a photo
submission 1con to cause mobile device 108 to transmit the
photograph to server 110.

FIG. 6 1s a depiction of a physical label 1n the form of a
printed sticker, according to some embodiments. In some
embodiments, server 110 may generate digital label images
associated with a digital label entry 1n a printable form. In
some embodiments, server 110 may generate printable form
images that comprise a plurality of digital label images in an
arrangement suitable for printing. In some embodiments, the
digital label images may be arranged 1n a manner suitable for
printing to adhesive paper suitable for printing stickers. In
some embodiments, the digital label 1mages may be
arranged 1nto a grid or array suitable for printing the labels
on commercially available adhesive label paper, such as
Avery 5163 Shipping Labels.

The digital label 1mages may be grouped according to
theirr data profile, names, and/or other property. Printed
labels may be adhered to (or nearby to) measurable objects
to 1dentily the objects 1n the system.

FIG. 7 1llustrates an example of a computer 1n accordance
with one embodiment. Computer 700 can be a component of
a data collection system for configuring the system and
viewing the collected data. In some embodiments, computer
700 15 configured to execute a method for configuring a data
collection system, such as method 200 of FIG. 2. Alterna-
tively, computer 700 can be configured to execute a method
for measuring and recording a characteristic of an object,
such as method 300 of FIG. 3.

Computer 700 can be a host computer connected to a
network. Computer 700 can be a client computer or a server.
As shown 1 FIG. 7, computer 700 can be any suitable type
of microprocessor-based device, such as a personal com-
puter, workstation, server, videogame console, or handheld
computing device, such as a phone or tablet. The computer
can include, for example, one or more of processor 701,
mput device 702, output device 703, storage 704, and
communication device 705. Input device 702 can generally
correspond to those described above and can either be
connectable or mtegrated with the computer.

Input device 702 can be any suitable device that provides
input, such as a touch screen or monitor, keyboard, mouse,
or voice-recognition device. Output device 703 can be any
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suitable device that provides output, such as a touch screen,
monitor, printer, disk drive, or speaker.

Storage 704 can be any suitable device that provides
storage, such as an electrical, magnetic, or optical memory,
including a RAM, cache, hard drive, CD-ROM drive, tape
drive, or removable storage disk. Communication device
705 can include any suitable device capable of transmitting
and recerving signals over a network, such as a network
interface chip or card. The components of the computer can
be connected 1n any suitable manner, such as via a physical
bus or wirelessly. Storage 704 can be a non-transitory
computer-readable storage medium comprising one or more
programs, which, when executed by one or more processors,
such as processor 701, cause the one or more processors to
execute methods described herein.

Software 706, which can be stored in storage 704 and
executed by processor 701, can include, for example, the
programming that embodies the functionality of the present
disclosure (e.g., as embodied in the systems, computers,
servers, and/or devices as described above). In some
embodiments, soitware 706 can be implemented and
executed on a combination of servers such as application
servers and database servers.

Software 706, or part thereof, can also be stored and/or
transported within any computer-readable storage medium
for use by or in connection with an instruction execution
system, apparatus, or device, such as those described above,
that can fetch and execute instructions associated with the
software from the instruction execution system, apparatus,
or device. In the context of this disclosure, a computer-
readable storage medium can be any medium, such as
storage 704, that can contain or store programming for use
by or in connection with an instruction execution system,
apparatus, or device.

Software 706 can also be propagated within any transport
medium for use by or in connection with an instruction
execution system, apparatus, or device, such as those
described above, that can fetch and execute instructions
associated with the software from the 1nstruction execution
system, apparatus, or device. In the context of this disclo-
sure, a transport medium can be any medium that can
communicate, propagate, or transport programming for use
by or in connection with an instruction execution system,
apparatus, or device. The transport-readable medium can
include, but 1s not limited to, an electronic, magnetic,
optical, electromagnetic, or infrared wired or wireless propa-
gation medium.

Computer 700 may be connected to a network, which can
be any suitable type of interconnected commumnication sys-
tem. The network can implement any suitable communica-
tions protocol and can be secured by any suitable security
protocol. The network can comprise network links of any
suitable arrangement that can implement the transmission
and reception of network signals, such as wireless network
connections, T1 or T3 lines, cable networks, DSL., or tele-
phone lines.

Computer 700 can implement any operating system suit-
able for operating the network. Software 706 can be written
in any suitable programming language, such as C, C++,
Java, or Python. In various embodiments, application sofit-
ware embodying the functionality of the present disclosure
can be deployed in different configurations, such as 1n a
client/server arrangement or through a web browser as a
Web-based application or Web service, for example.

The foregoing description sets forth exemplary models,
parameters and the like. It should be recognized, however,
that such description 1s not intended as a limitation on the
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scope of the present disclosure but 1s instead provided as a
description of exemplary embodiments. The illustrative
embodiments described above are not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible i view of
the above teachings. The embodiments were chosen and
described to best explain the principles of the disclosed
techniques and their practical applications. Others skilled in
the art are thereby enabled to best utilize the techniques and
various embodiments with various modifications as are
suited to the particular use contemplated.

Although the disclosure and examples have been fully
described with reference to the accompanying figures, it 1s
to be noted that various changes and modifications will
become apparent to those skilled 1n the art. Such changes
and modifications are to be understood as being included
within the scope of the disclosure and examples as defined
by the claims. In the foregoing description of the disclosure
and embodiments, reference 1s made to the accompanying
drawings, 1n which are shown, by way of illustration,
specific embodiments that can be practiced. It 1s to be
understood that other embodiments and examples can be
practiced, and changes can be made without departing from
the scope of the present disclosure.

Although the foregoing description uses terms first, sec-
ond, etc. to describe various elements, these elements should
not be limited by the terms. These terms are only used to
distinguish one element from another. In addition, 1t 1s also
to be understood that the singular forms “a,” “an,” and “the”
used 1n the foregoing description are intended to include the
plural forms as well, unless the context clearly indicates
otherwise. It 1s also to be understood that the term “and/or”
as used herein refers to and encompasses any and all
possible combinations of one or more of the associated listed
items. It 1s further to be understood that the terms “includes,
“including,” “comprises,” and/or “comprising,” when used
herein, specily the presence of stated features, integers,
steps, operations, elements, components, and/or units but do
not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
units, and/or groups thereof.

The term “1f” may be construed to mean “when” or
“upon” or “in response to determining” or “in response to
detecting,” depending on the context. Similarly, the phrase
“if 1t 1s determined” or *“if [a stated condition or event] 1s
detected” may be construed to mean “upon determining™ or
“1n response to determining” or “upon detecting [the stated
condition or event]” or “in response to detecting [the stated
condition or event],” depending on the context.

The present disclosure also relates to a device for per-
forming the operations herein. This device may be specially
constructed for the required purposes, or 1t may include a
general purpose computer selectively activated or reconfig-
ured by a computer program stored in the computer. Such a
computer program may be stored in a non-transitory, coms-
puter readable storage medium, such as, but not limited to,
any type of disk, including floppy disks, optical disks,
CD-ROMs, magnetic-optical disks, read-only memories
(ROMs), random access memories (RAMs), EPROMs,
EEPROMSs, magnetic or optical cards, application specific
integrated circuits (ASICs), or any type of media suitable for
storing electronic 1nstructions, and each coupled to a com-
puter system bus. Furthermore, the computers referenced in
this disclosure may include a single processor or may be
architectures employing multiple processor designs for
increased computing capability.
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The methods, devices, and systems described herein are
not inherently related to any particular computer or other
apparatus. Various general-purpose systems may also be
used with programs 1n accordance with the teachings herein,
or 1t may prove convenient to construct a more specialized
apparatus to perform the required method steps. The
required structure for a variety of these systems will appear
from the description below. In addition, the present disclo-
sure 1s not described with reference to any particular pro-
gramming language. It will be appreciated that a variety of
programming languages may be used to implement the
teachings of the present disclosure as described herein.

The 1nvention claimed 1s:
1. A method for measuring and recording a characteristic
ol an object, comprising:
at a device comprising a display, an optical sensor, a GPS
SeNsor, one or more processors, and memory:
detecting, by the optical sensor, an optical code,
wherein the optical code i1s physically associated
with an object;
in response to detecting the optical code:
decoding an identifying value encoded in the optical
code; and
transmitting geographic information from the GPS
sensor to a remote server, wherein the geographic
information 1s transmitted 1n accordance with the
decoded i1dentifying value; and
transmitting information regarding one or more mea-
sured characteristics of the object, the information
regarding the one or more measured characteris-
tics being distinct from the geographic informa-
tion, to the remote server, wherein the information
regarding one or more measured characteristics 1s
transmitted 1 accordance with the decoded iden-
tifying value.
2. The method of claim 1, turther comprising;:
in response to detecting the optical code, displaying a
prompt for a user to enter information regarding the one
or more measured characteristics of the object.
3. The method of claim 1, further comprising:
in response to detecting the optical code, automatically
reading information regarding the one or more mea-
sured characteristics of the object from a sensor asso-
ciated with the device.
4. The method of claim 3, wherein the sensor 1s integrated
into the device.
5. The method of claim 4, wherein:
the sensor 1s commumnicatively coupled with the device via
one or more network communication interfaces, and
automatically reading information regarding the one or
more measured characteristics of the object from the
sensor comprises causing the device to receive, via the
one or more network transmissions {from the sensor, a
network communication transmission comprising
information regarding the one or more measured char-
acteristics.
6. The method of claim 1, wherein the identifying value
uniquely corresponds to an entry in a database.
7. The method of claim 6, further comprising;:
in response to detecting the optical code, 1n accordance
with a determination that registration transmission has
not previously been transmitted to the remote server in
response to detection of the optical code, displaying a
registration interface comprising a user interface object
configured to accept a user input comprising mnforma-
tion associated with registering the optical code;

10

15

20

25

30

35

40

45

50

55

60

65

26

detecting an instruction from the user to transmit the
information associated with registering the optical
code; and

in response to receiving the instruction to transmit the

information associated with registering the optical
code, transmitting an instruction to the remote server to
register the optical code by uniquely associating the
entry in the database with the information associated
with registering the optical code.

8. The method of claim 7, wherein the information
associated with registering the optical code comprises a
name associated with the object.

9. The method of claim 6, wherein the 1dentifying value
comprises a URL corresponding to the entry in the database.

10. The method of claam 1, wherein the optical code
comprises a QR code.

11. A device for measuring and recording a characteristic
of an object, the device comprising a display, an optical
sensor, a GPS sensor, one or more processors, and memory
storing 1nstructions executable by the one or more proces-
sors to cause the device to:

detect, by the optical sensor, an optical code, wherein the

optical code 1s physically associated with an object;

in response to detecting the optical code:

decode an identifying value encoded in the optical
code; and

transmit geographic information from the GPS sensor
to a remote server, wherein the geographic informa-
tion 1s transmitted 1n accordance with the decoded
identifying value; and

transmit information regarding one or more measured
characteristics of the object, the information regard-
ing the one or more measured characteristics being
distinct from the geographic information, to the
remote server, wherein the information regarding
one or more measured characteristics 1s transmitted
in accordance with the decoded i1dentitying value.

12. A non-transitory computer-readable storage medium
storing instructions for measuring and recording a charac-
teristic ol an object, the instructions configured to be
executed by one or more processors of a device comprising
a display, an optical sensor, a GPS sensor, and one or more
processors, the istructions configured to cause the device
to:

detect, by the optical sensor, an optical code, wherein the

optical code 1s physically associated with an object;

in response to detecting the optical code:

decode an identifying value encoded in the optical
code; and

transmit geographic information from the GPS sensor
to a remote server, wherein the geographic informa-
tion 1s transmitted 1n accordance with the decoded
identifying value; and

transmit information regarding one or more measured
characteristics of the object, the information regard-
ing the one or more measured characteristics being
distinct from the geographic information, to the
remote server, wherein the information regarding
one or more measured characteristics 1s transmitted
in accordance with the decoded i1dentitying value.

13. A method for configuring a data collection system,
comprising;

at a system comprising a display, one or more processors,

and memory:

detecting a first user input, wherein the first user mput
comprises an mstruction to generate a set of database
entries for monitoring respective objects, and
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wherein the first user mput indicates one or more
characteristics of the objects to be monitored;
in response to detecting the first user mput:
creating a set of database entries, wherein each entry
of the set of database entries 1s configured to store
data regarding the one or more characteristics of
one of the respective objects; and
generating a set of optical codes, wherein each code
of the set of optical codes uniquely corresponds to
one of the database entries created:
detecting a second user input, wherein the second user
input comprises an instruction to display a plurality
ol images associated respectively with a subset of the
set of database entries, wherein each 1image of the
plurality of 1images uniquely corresponds to a respec-
tive one of the set of database entries; and

in response to detecting the second user input, displaying

a dynamic visual representation of the plurality of
images, wherein, for each of the plurality of images, the
image visually 1indicates whether the system has
received registration information regarding association
of a physical instance of the corresponding optical code
with one of the objects.

14. The method of claim 13, wherein the first user input
comprises a selection by the user of a data profile, wherein
the data profile indicates the one or more characteristics of
the objects to be monitored.

15. The method of claim 13, wherein the dynamic digital
representation of the one or more of the optical codes
comprises a visual representation of a sheet of labels,
wherein each of the labels comprises one of the optical
codes.

16. The method of claim 13, wherein:

the dynamic visual representation indicates that the sys-

tem has recerved registration information for a first one
of the 1mages by not displaying a first corresponding
optical code as a part of the first image; and

the dynamic visual representation indicates that the sys-

tem has not received registration information for a
second one of the mmages by displaying a second
corresponding optical code as a part of the second
1mage.

17. The method of claim 13, further comprising;

receiving a third user input indicating an instruction to

display information regarding a plurality of measure-
ments associated with one of the database entries of the
set of database entries; and

in response to recerving the third user 1nput, displaying a

chronological list of measurement transmissions,
wherein each of the measurement transmissions com-
prises a time of the measurement and a data regarding
the one or more characteristics.

18. The method of claim 17, wherein one or more of the
measurement transmissions comprises a photograph trans-
mitted from a portable electronic device.

19. A data-collection system, the system comprising a
display, one or more processors, and memory storing
instructions executable by the one or more processors to
cause the system to:

detect a first user mput, wherein the first user input

comprises an instruction to generate a set of database
entries for monitoring respective objects, and wherein
the first user input mndicates one or more characteristics
of the objects to be monitored;

in response to detecting the first user input:

create a set of database entries, wherein each entry of
the set of database entries 1s configured to store data
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regarding the one or more characteristics of one of
the respective objects; and

generate a set of optical codes, wherein each code of
the set of optical codes uniquely corresponds to one
of the database entries created;

detect a second user input, wherein the second user 1nput

comprises an instruction to display a plurality of
images associated respectively with a subset of the set
of database entries, wherein each 1image of the plurality
of 1images umquely corresponds to a respective one of
the set of database entries; and

in response to detecting the second user input, display a

dynamic visual representation of the plurality of
images, wherein, for each of the plurality of images, the
image visually indicates whether the system has
received registration information regarding association
of a physical instance of the corresponding optical code
with one of the objects.

20. A non-transitory computer-readable storage medium
storing 1nstructions for configuring a data collection system,
the mstructions configured to be executed by one or more
processors of a system comprising a display and one or more
processors, the mstructions configured to cause the system
to:

detect a first user mmput, wherein the first user input

comprises an instruction to generate a set of database
entries for monitoring respective objects, and wherein
the first user input indicates one or more characteristics
of the objects to be monitored;

in response to detecting the first user input:

create a set of database entries, wherein each entry of
the set of database entries 1s configured to store data
regarding the one or more characteristics of one of
the respective objects; and

generate a set of optical codes, wherein each code of
the set of optical codes uniquely corresponds to one
of the database entries created;

detect a second user iput, wherein the second user 1nput

comprises an instruction to display a plurality of
images associated respectively with a subset of the set
of database entries, wherein each 1image of the plurality
of 1images uniquely corresponds to a respective one of
the set of database entries; and

in response to detecting the second user 1nput, display a

dynamic visual representation of the plurality of
images, wherein, for each of the plurality of images, the
image visually 1ndicates whether the system has
received registration information regarding association
of a physical instance of the corresponding optical code
with one of the objects.

21. A data measurement and collection system, compris-
ng:

a server configured to:

detect a first user put, wherein the first user input
comprises an instruction to generate a set of database
entries for monitoring respective objects, and
wherein the first user mput indicates one or more
characteristics of the objects to be monitored;
in response to detecting the first user mput:
create a set of database entries, wherein each entry of
the set of database entries 1s configured to store
data regarding the one or more characteristics of
one of the respective objects; and
generate a set of optical codes, wherein each code of
the set of optical codes umiquely corresponds to
one of the database entries created; and
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a mobile electronic device comprising an optical sensor
and a GPS sensor, the mobile electronic device con-
figured to:
detect, by the optical sensor, one of the optical codes of

the set of optical codes, wherein the optical code 1s 5

physically associated with one of the objects; and

in response to detecting the optical code:

transmit geographic information from the GPS sen-
sor to the server; and

transmit information regarding a measurement of the 10
one or more characteristics of the object, the
information regarding a measurement being dis-
tinct from the geographic information, to the
SCrver.

22. The system of claim 21, wherein the mobile electronic 15
device 1s configured to, in response to detecting the optical
code, display a graphical user interface configured to accept
a user mput indicating the measurement of the one or more
characteristics of the object.
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